The three major types of augmentative communication for nonverbal persons consist of writing (or typing), pointing, and signing. These alternative response forms are examined in terms of their advantages and disadvantages for establishing effective verbal behavior. In addition, these systems are examined using the concepts from Skinner's (1957) analysis of verbal behavior (i.e., mand, tact, intraverbal, and autocitic). The results of this analysis show that sign language has the most advantages and the fewest disadvantages, and more closely parallels speech in terms of the verbal operants. Although, the current trend is to favor facilitated communication (typing) and pointing systems, both of these response forms have several disadvantages that impede the development of the verbal operants. It is suggested that for many nonverbal individuals sign language is a better alternative response form, and has a better chance of improving speech.
The recent interest in facilitated communication (FC), especially by the media, has drawn substantial attention to the language needs of nonverbal persons. However, many of the issues concerning how to best meet these needs remain unresolved. It is clear that many developmentally disabled (DD) individuals with severe language disorders can benefit from some type of augmentative communication (for a review, see Zangari, Lloyd, & Vicker, in press ). But questions as to which augmentative system might be the most effective for an individual, and how to best teach verbal behavior to nonverbal persons, have become more complicated by the entrance of FC into this already controversial arena. A close look at the different augmentative systems using both structural and functional analyses may clarify some of these issues.
A critical element in establishing a language intervention program for a nonverbal person is selecting a response form. repertoires? There are four general options: (1) speech, (2) independent writing or typing, or facilitated communication, (3) pointing and exchange systems (including computer generated speech), and (4) sign language. There is an extensive body of research on each of these alternatives; however, there is relatively little empirical or conceptual research comparing them (for a review, see Shafer, 1993) . Often decisions to use one system or another are based on the personal preference of the trainers, rather than on the student's individual abilities and needs, or on any empirical evidence supporting a specific system (Reichle, Sigafoos, & Remington, 1991) . The purpose of the current paper is to use the concepts from Skinner's (1957) this sizable number of speakers produces endless vocal models which are often paired with strong forms of reinforcement, resulting in specific speech sounds and patterns becoming conditioned reinforcers. In addition, these pairings may establish vocalizations as automatically reinforcing, thereby naturally strengthening vocal behavior (Bijou & Baer, 1965; Skinner, 1957;  Vaughan & Michael, 1982) . As a result, vocal behavior can be the easiest form of verbal behavior for humans to acquire, as evidenced by the rapid acquisition of speech by most children even though parents have no special training. Vocal behavior is also portable, and responses can be emitted quickly and efficiently. However, if speech fails to develop in the typical manner, which is often the case for many developmentally disabled (DD) children, speech may become a difficult response form to establish.
There are many causes for delayed or defective language development, both organic and nonorganic (Drash & Tudor, 1993) . However, it is clear that the longer a child goes without speaking, the more difficult it becomes to establish vocal behavior (Lovaas, 1977; Van Riper, 1978 (Biklen, 1990; Haskew & Donnellan, 1992) . The basic premise is that the facilitation allows a nonverbal person to emit verbal behavior that he already possessed, but had been unable to emit due to global apraxia (Biklen, 1990 ).
FC as a form of verbal behavior has produced a substantial amount of attention from the media, due to demonstrations of sophisticated levels of responding being emitted by previously nonverbal students. Proponents of FC have claimed that many previously nonverbal developmentally disabled individuals can demonstrate near normal levels of verbal functioning through facilitation (Biklen, 1990; Haskew & Donnellan, 1992 (Hall & Chase, 1991) . A final advantage of FC presented here is that the listener does not need any special training to react to the response. Most adults working with this population enter the profession as effective readers. However, as long as a facilitator is involved in the response form it will be difficult to determine exactly who is the speaker (Hall, 1993 (Michael, 1988; Skinner, 1957) The codic repertoires. Codic behavior (Michael, 1982) consists of textual (reading) and transcriptive (writing and spelling) behaviors, and are the prerequisite repertoires for FC. If a student fails to empirical demonstrate these skills it would be impossible to say that he was the person emitting mands, tacts, intraverbals, or autoclitics.
The autoclitic repertoires. Skinner (1957) distinguishes between primary verbal behavior (e.g., mands, tacts, intraverbals) and secondary verbal behavior (autoclitics (Peterson, 1978) , and is reinforced by the special effects it has on listener behavior.
Autoclitic responses can be classified as autoclitic tacts or autoclitic mands (Peterson, 1978 (Biklen, 1990 ). This cognitive theory proposes that verbal behavior is already strong in the cognitive processing system, but due to global apraxia cannot be emitted. The observation of high level verbal behavior during FC seems to support this theory, while drawing attention away from the facilitator's behavior.
A fourth issue that has caused many to try FC is the general hope that it will work. Many parents and professionals are looking for quick cure for DD individuals. Like many "miracle cures" before it, FC seems to provide that hope to many. This hope, like the belief in cognitions, often precludes observers from looking for the true source of the verbal behavior.
Finally, there is a general lack of understanding of the complexity of the issues related to training verbal behavior to nonverbal persons (Sundberg, 1990 Fristoe & Lloyd, 1977; Shafer, 1993; Zangari et al., in press ). However, there is very little research which directly compares pointing systems and sign language (Shafer, 1993) . The research that does exist suggests that there are several practical and conceptual differences between these two types of verbal behavior. These differences may have significant implications for the procedures used to establish verbal behavior for nonverbal students (e.g., Hodges & Schwethelm, 1984; Michael, 1985; Sundberg & Sundberg, 1990; Wraikat, Sundberg, & Michael, 1991 & Green, 1982; McNaughton, 1976; Mirenda, 1985; Reichle, York, & Sigafoos, 1991; Romski & Sevcik, 1988; Shafer, 1993; Vanderheiden & Lloyd, 1986; Zangari et al., in press ). There are several advantages of a pointing system which make it an attractive form of augmentative communication. In fact, it is currently the most preferred system to use by language intervention specialists (Shafer, 1993) . However, there are several disadvantages which must be considered as well. Both the advantages and disadvantages of pointing systems will now be presented (Table 2) .
Advantages ofPointing Systems
Perhaps the primary advantage of pointing systems is that the listener does not need any special training. Most symbols have the English word written on them, which means the response can be emitted in the presence of any attentive and literate listener. In addition, many of the first symbols or pictures are easy to acquire because they consist of simple matching-to-sample. For example, the symbol for ball or cup may look very much like a real ball or cup, and many students who are nonverbal can easily match similar stimuli (Keogh & Reichle, 1985) . This matching-to-sample repertoire may facilitate the early acquisition of pointing, much in the same way that a strong echoic repertoire can facilitate speaking, and a strong imitative repertoire can facilitate signing (Sundberg, 1990) .
Another advantage of pointing systems is that the response topography (pointing) is the same for each verbal operant, so training differential responding is not necessary. This feature makes this form of response especially effective for individuals with muscle control problems such as those with CP and TBI. Also, there has Shafer, 1993; Sisson & Barrett, 1983; Sundberg & Sundberg, 1990; Wraikat et al., 1990) . Some of these limitations include the difficulties of portraying complex words in symbol form, the space limitation of most boards, and the need to always have the listener in close proximity (speaking and signing can be successful even when a listener is across the room). Also, the response of pointing to stimuli is naturally slower than speaking (or signing) because of the required time to scan the array of stimuli to find the appropriate stimulus. However, these problems could be overcome with substantial training and utilization of the many new technological developments in presenting and arranging stimuli. Lana the chimpanzee (Rumbaugh, 1977) , for example, acquired a very rapid rate of verbal responding, using an easily accessible computer-operated response board, strong reinforcers, and careful shaping.
The conceptual limitations of pointing systems are more problematic. A major disadvantage of a selection-based form of verbal behavior is that the response form of scanning and pointing is a multiplecomponent response, rather than a singlecomponent response like that of speaking and signing. Also, unlike speech and sign language, the controlling variables constitute conditional discriminations in that the presentation of stimulus or establishing operation (e.g., a cup), alters the evocative effect of a second stimulus (the appropriate symbol for cup or drink). Therefore, effective responding with a selection-based system always involves two or more controlling variables and a two-component response. These unique features of selection-based systems make teaching this type of verbal behavior more complicated (Michael, 1985; Shafer, 1993; Sundberg & Sundberg, 1990; Wraikat et al., 1991) .
Another limitation with pointing systems is the absence of a functioning verbal community that uses these systems to communicate. Students who learn to use pointing systems typically do so without the advantages of observing competent speakers engage in verbal interactions by pointing. Also, students do not have opportunities to observe competent speakers using more advanced symbols from the communication system. Rarely is it the case that adults (e.g., teachers, parents, staff) use symbol boards to communicate with each other, nor do they regularly use the boards when verbally interacting with the students; they typically use spoken English. This lack of contact with models in the natural environment would seem to make language acquisition more difficult, especially given the fact that exposure to a fluent verbal community is essential for the development of the verbal repertoires (Skinner, 1957) .
A final issue about symbol systems concerns the effects of learning to point on the development of vocal behavior. In their review of the literature on pointing sys-tems, Sisson and Barrett (1983) opportunities (e.g., Hart & Risley, 1975) and verbal development (Michael, 1988 (Michael, , 1993 (Vaughan & Michael, 1982; Skinner, 1957; Sundberg, Sundberg, & Partington, 1993 The real problem is that intraverbal behavior is typically not systematically targeted for intervention.)
The codic repertoires. It is certainly possible that the written word which is paired with the symbol may eventually be able to demonstrate control over the response. However, if English words did come to evoke pointing to specific stimuli the relation would actually be intraverbal because of the lack of point-to-point correspondence between the verbal stimulus and the verbal response (Skinner, 1957) . Thus, it would be impossible to have true codic behavior with pointing, unless it involved pointing to letters to spell out words. The autoclitic repertoires. The lack of a functioning verbal community in the natural environment, that models and reinforces autoclitic behavior by pointing to stimuli, would seem to have an effect on a student's autoclitic development. However, most of the autoclitic functions could be accomplished with a pointing system, but would require special training procedures. The responses would probably be slower due to the general complexities of emitting primary responses, and it may be difficult to differentially establish symbols for some of the rather complex autoclitic responses.
The receptive repertoires. Receptive language with pointing systems is often hard to distinguish from intraverbal behavior. A truly receptive response with pointing systems would be, for example, touching a specific object given the presentation of the associated symbol. However, receptive training is typically not systematically provided in this way. Rather, spoken words are used as SDS to touch specific symbols (e.g., "Show me car"), probably because many students already have a number of behaviors under receptive stimulus control using spoken words (often receptive trials occur in the absence of the board). Therefore, it is probably the case that most of what is assumed to be receptive discrimination trials between words and pointing to symbols or pictures is probably intraverbal rather than receptive, because the stimulus and the response are both verbal and lack point-to-point correspondence. On the other hand, what is thought to be intraverbal may actually be receptive, it depends on the verbal or nonverbal properties of the stimuli involved. In any case, it is cumbersome to conduct receptive trials consistent with the response form of pointing, so English is typically used instead.
In conclusion, it appears that there are many disadvantages of a pointing system, including several restrictions on the development of the verbal operants. For some individuals there may be no alternatives, but for others sign language may be worth considering. An analysis of the advantages and disadvantages of sign language, followed by an analysis of sign language and the acquisition of the verbal operants, will now be presented.
SIGN LANGUAGE
The use of sign language with nonverbal persons has also proven to be an effective way to generate verbal behavior. There are now several studies in the literature which demonstrate that a wide variety of nonverbal people can acquire sign language (e.g., Bonvillian, Nelson, & Rhyne, 1981; Carr, 1979; Clarke, Remington, & Light, 1986; Fristoe & Lloyd, 1977; Partington et al., in press; Reichle, York, & Sigafoos, 1991) . Sign language has many advantages as a response form and only a few disadvantages (Table 3) . The Advantages of Sign Language Sign language is a very efficient form of verbal behavior and has many of the same advantages as speech. Sign language constitutes a topography-based language, so it like speech, benefits from a differential response form that is independent from the physical environment. Signs are completely portable so verbal behavior can be emitted under all potential types of controlling variables. Also, the deaf population provides a natural verbal community Table 3 The advantages and disadvantages of sign language.
Advantages of Sign Language
Sign These responses can quickly be brought under EO, nonverbal, and verbal control while fading out the imitative control, thus the establishment of a multiply controlled mand (Sundberg, 1990) . For example, under many circumstances it may be easier to teach a student the sign for drink, than it would be to teach the vocal word drink, or to teach the student to reliability point to the symbol for drink.
If a student does not have a strong imitative or echoic repertoire it will probably be easier to teach him to imitate a motor movement than to echo a word, because of the advantage of physical prompting and fading procedures. For imitative training, the student's hands can be physically guided by the teacher to the appropriate position and then the physical prompts can be faded out. This physical prompting procedure is impossible with the vocal musculature since one cannot directly manipulate the parts of the vocal system to produce specific sounds. The use of physical prompting may make the shaping easier, while also providing clear and unambiguous models of the appropriate response form.
Sign language also benefits from the fact that many of the signed response forms closely resemble the controlling variables in the environment. The sign ball for example, is made by placing the curved finger tips of both hands together out in front of the body. The sign looks like a ball made with the hands. The iconic relation between controlling variables and appropriate responses may make sign acquisition easier than vocal response acquisition. Spoken English has only a few of these iconic, or onomatopoetic relations (e.g., "hum," "bow wow," "buzz"), and they are of little help in early language acquisition.
Finally First, if trainers speak as they sign, and require and reinforce approximations to spoken words, specific words can become differentially associated with specific signs and highly reinforcing verbal interactions (e.g., successful manding). Therefore, not only might specific speech sounds become paired with specific signs, but specific sounds may also become conditioned reinforcers, and even automatic reinforcers as well. These new forms of reinforcement can strengthen vocal behavior in many ways (e.g., Skinner, 1957; Sundberg et al., 1993) . For example, in mand training if the spoken word eat is consistently paired with the sign eat and the delivery of food, the spoken word eat may acquire new evocative and reinforcing effects (Michael, 1983) . As a result, the spoken word eat may also enter into a number of different functional equivalence relations such as those where vocal stimuli control signing and receptive responding (Hall & Chase, 1991; Sundberg & Sundberg, 1991) . Also, the establishment of echoic stimulus control, and other types of verbal behavior involving vocal behavior, may now be easier, especially if vocal behavior already occurs to some degree (Clarke, Remington, & Light, 1988 The establishment of this verbal community is essential for verbal development (Skinner, 1957; Sundberg, Milani, & Partington, 1977) The tact repertoires. Tacting in sign language differs in no significant way from tacting with speech. The key issue is again, is the presence of a reinforcing signing verbal community.
The intraverbal repertoires. The establishment of sophisticated intraverbal behavior primarily depends on contact with a signing verbal community. Limited exposure to signing models and audiences will make it difficult to establish complex intraverbal behavior. However, with a signing verbal community, the development of signed intraverbal behavior can parallel that of spoken intraverbal behavior.
The codic repertoires. Since there is no point-to-point correspondence between signs and letters, it is unlikely that codic behaviors would occur via signing (this would require speaking, or fingerspelling). However, intraverbal relations between written words and signs can occur (like with pointing systems) providing students with a form of literacy.
The autoclitic repertoires. Autoclitic development with sign language also differs in no significant way from speech. Secondary mands and tacts can be acquired, given a reinforcing verbal community.
The receptive repertoires. Responding to a signed verbal stimulus does not differ conceptually from responding to a spoken verbal stimulus. Therefore, all forms of receptive behavior are possible with sign language, given a reinforcing verbal community.
In conclusion, sign language has several advantages that make it an appealing alternative response form. Especially attractive is the fact that it is a topography-based system that is free from environmental support. In addition, verbal development with sign language appears to closely parallel verbal development with speech, while this is not the case with the other response forms (Table 4) . However, the major disadvantage of sign language is the requirement that the trainers, and other persons in the student's environment, learn to sign. Deciding which augmentative system might be the most appropriate for a specific individual will now be discussed. conceivably be taught through facilitation, but it would seem to take a large number of training trials. In addition, the possibility of automatic verbal behavior on the part of the facilitator would have to be ruled out, which would be difficult because it occurs so readily (Hall, 1993 When considering a system for nonverbal students who are not literate, nor severely physically involved (e.g., most DD individuals, autistic children), the primary choice is between pointing systems and sign language. Given the many advantages of sign language as a topographybased system which parallels and possibly improves speech, and the many disadvantages of pointing systems as a selectionbased system requiring environmental support, sign language should be the response form of choice. However, it may be the case that individual differences or histories favor one system over another. In addition, it is possible that a blend of different systems may be beneficial for some individuals (Shafer, 1993) , especially as they become older and need a method to communicate with untrained audiences.
However, the current trend is to favor pointing systems over sign language (Shafer, 1993) (Skinner, 1957) . This emphasis on the listener would favor pointing systems over sign language because of the readily available supply of listeners. Therefore, from this point of view it would not be unreasonable to assume that pointing would be easier to acquire and more functional than sign language. However, behavioral conceptual analyses (Michael, 1985; Shafer, 1993) and empirical analyses show that not only are signs closer to speech, but when all things are equal, sign language is easier for a student to acquire than pointing at stimuli (Sundberg & Sundberg, 1990; Wraikat et al., 1991) .
In conclusion, systems of augmentative communication have played a major role in the development of successful verbal skills for nonverbal individuals. The decision as to which type of augmentative system to use is often complicated by an individual's specific needs and the general complexities of the options available. Sign language is conceptually closest to speech and has the most advantages and fewest disadvantages of the various options presented, with pointing systems being the next most preferred. Finally, it is clear that only a small number of nonverbal persons could benefit from facilitated communication.
